A novel synthetic compound exerts effective anti-tumour activity in vivo via the inhibition of tubulin polymerisation in A549 cells.
Microtubules are critical elements that are involved in a wide range of cellular processes, and thus, they have become an attractive target for many anticancer drugs. A novel synthesised compound, 12P, was identified as new microtubule inhibitor. This compound inhibits tubulin polymerisation through binding to the colchicine-binding site of tubulin. 12P exhibits excellent anti-proliferative activities against a panel of human cancer cell lines, with IC₅₀ values range from 9 to 55nM. Interestingly, compound 12P also displayed equally potent cytotoxicity against several drug-resistant cell lines, and it showed high selectivity for active human umbilical vein endothelial cells (HUVECs). Further flow cytometric analysis showed that 12P induces G₂/M phase arrest and apoptosis in A549 cells. Cellular studies have revealed that the induction of apoptosis by 12P was associated with a collapse of mitochondrial membrane potential (MMP), accumulation of reactive oxygen species (ROS), alterations in the expression of some cell cycle-related proteins (e.g. Cyclin B1, Cdc25c, Cdc2) and some apoptosis-related proteins (e.g. Bax, Bad, Bcl-2, Bcl-xl). Importantly, 12P significantly reduced the growth of xenograft tumours of A549 cells in vivo (tumour inhibitory rate of 12P: 84.2%), without any loss of body weight. Taken together, these in vitro and in vivo results suggested that 12P may become a promising lead compound for the development of new anticancer drugs.